Environmental cues often trigger memories of past events (associative retrieval), and these memories are a form of prediction about imminent experience. Learning is driven by the detection of prediction violations, when the past and present diverge. Using intracranial electroencephalography (iEEG), we show that associative prediction violations elicit increased low-frequency power (in the slow-theta range) in human hippocampus, that this low-frequency power increase is modulated by whether conditions allow predictions to be generated, that the increase rapidly onsets after the moment of violation, and that changes in low-frequency power are not present in adjacent perirhinal cortex. These data suggest that associative mismatch is computed within hippocampus when cues trigger predictions that are violated by imminent experience.
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Introduction
Hippocampus has long been known to play a central role in episodic memory (e.g., Eichenbaum & Cohen, 2001; Squire, 1992) , being particularly important for learning and remembering novel events (e.g., Kirchhoff, Wagner, Maril, & Stern, 2000; Knight, 1996) . An emerging perspective posits that hippocampus retrieves episodic memories and compares past events to current experiences; hippocampal detection of a mismatch between past and present is thought to initiate responses in salience and reward processing regions that in turn project back to hippocampus, enhancing memory encoding of the present 'unexpected' event (Hasselmo & Wyble, 1997; Kumaran & Maguire, 2009; Lisman & Grace, 2005; Vinogradova, 2001) .
The computation of mismatch between past and present requires (a) that cues trigger memory for related past event details (i.e., associative retrieval), where the retrieved memory is a form of prediction about imminent experience (e.g., Buckner, 2010; Chen, Olsen, Preston, Glover, & Wagner, 2011); and (b) a mechanism that detects and signals when associative predictions are violated by subsequent experience (e.g., Hasselmo & Wyble, 1997; Lisman & Grace, 2005) . For example, if while watching television one finds that the evening local news program is followed by a particular sitcom, the next encounter with that news program might bring thoughts of the sitcom to mind, as the two were temporally related in the past. Learning about such co-occurrences is advantageous, because when events repeat (as they often do), an accurate memory of what happened in the past enables preparation for upcoming events. At other times, however, such predictions are violated, e.g., the news program is followed by a weather warning. Violated expectations indicate the presence of novelty--be it an unexpected event/item or an unexpected association between two events/items (i.e., both were previously encountered, but not together). In humans, functional MRI (fMRI) data indicate that hippocampal blood-oxygenation-leveldependent (BOLD) activity increases in the presence of associative novelty (Chen et al., 2011; Duncan, Ketz, Inati, & Davachi, 2012; Kumaran & Maguire, 2006; Köhler, Danckert, Gati, & Menon, 2005) , and some data suggest that this effect depends on the generation of predictions (Kumaran & Maguire, 2006 , 2007 .
A potentially confusing issue is the terminology surrounding the concept of prediction. The word 'prediction' is used here to 
